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Non-Final Official Action 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-15 are rejected under 35 U.S.C. 102(b) as being anticipated by Coon 
(United States Patent 6,356,615). 

As per claim 1 , Coon discloses: 
A hardware counter comprising: 

a memory array storing a plurality of counter values (column 5 line 65 - column 6 
line 5) indexable by an index constructed based at least on a number of a plurality of 
events to which the counter values correspond (column 5 lines 20-24: signal combiners 
may define what criteria the counters respond to) ; and, 

a hardware incrementer to read the counter values from the memory array by 
values of the index, increment the counter values, and write the counter values as 
incremented back into the memory array (column 5 line 65 - column 6 line 5: counters 
may be decremented according to inputs; column 1 lines 13-21: counters may 
increment or decrement, and may be implemented has hardware (hard-wiring) or 
software). 
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As per claim 2, Coon discloses: 

The hardware counter of claim 1 , wherein the index is constructed as a number 
of bits binarily representing the number of the plurality of events (column 6 lines 16-30). 

As per claim 3, Coon discloses: 

The hardware counter of claim 1, wherein the index is constructed further based 
on a number of a plurality of qualifiers to the plurality of events (column 6 lines 16-30: 
any Boolean logic combination of the inputs may be used as a qualifier). 

As per claim 4, Coon discloses: 

The hardware counter of claim 3, wherein the index is constructed as a 
concatenation of a number of bits binarily representing the number of the plurality of 
events and a number of bits binarily representing the number of the plurality of 
qualifiers, such that each counter value corresponds to a unique combination of one of 
the plurality of events and one of the plurality of qualifiers (column 7 lines 58-62: there 
are enough Boolean logic combinations available that a unique set of operations may 
be used for each of the counters with several combinations left over). 

As per claim 5, Coon discloses: 

The hardware counter of claim 3, wherein the index is constructed as a number 
of bits binarily representing a number of possibly occurring event-and-qualifier 
combinations, such that each counter value corresponds to a different one of the 
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possibly occurring event-and-qualifier combinations (column 7 lines 58-62 as applied in 
claim 4), wherein a number of counter values is less than the number of the plurality of 
events multiplied by the number of the plurality of qualifiers (figure 1: four counters (3, 5, 
7, 9) depicted. Column 10 lines 55-61 : a 32 bit word may be used to count the number 
of events. The number of events counted in a 32 bit register multiplied by any number of 
chosen qualifiers will be greater than the number of counter values (four counter values 
are depicted in figure 1)). 

As per claim 6, Coon discloses: 

The hardware counter of claim 5, further comprising index generation hardware 
to generate a value of the index for an input one of the possibly occurring event-and- 
qualifier combinations (column 6 lines 16-30: C programming (software) or a series of 
MUXs (hardware) may be used). 

As per claim 7, Coon discloses: 

The hardware counter of claim 1 , wherein the hardware incrementer comprises a 
hardware adder that adds an increment value to the counter values, such that results of 
adding the increment value to the counter values is written back into the memory array 
(column 5 line 65 - column 6 line 5: counters may be decremented according to inputs; 
column 1 lines 13-21: counters may increment or decrement, and may be implemented 
has hardware (hard-wiring) or software). 
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As per claim 8, Coon discloses: 

The hardware counter of claim 7, wherein the hardware incrementer further 
comprises a register storing the increment value (column 1 lines 24-36). 

As per claim 9, Coon discloses: 

The hardware counter of claim 1 , further comprising: 

index generation hardware to generate the index (column 6 lines 16-30: C 
programming (software) or a series of MUXs (hardware) may be used).; and, 

hardware to read the counter values from the memory array by the values of the 
index and write the counter values to the memory array (column 5 line 65 - column 6 
line 5: counters may be decremented according to inputs; column 1 lines 13-21: 
counters may increment or decrement, and may be implemented has hardware (hard- 
wiring) or software). 

As per claim 10, Coon discloses: 

The hardware counter of claim 1 , wherein the memory array is divided into a 
plurality of memory banks over which the plurality of counter values are stored, each 
memory bank having a separate instance of the hardware incrementer (column 5 line 65 
- column 6 line 5). 



As per claim 1 1 , Coon discloses: 
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The hardware counter of claim 10, wherein the index globally indexes the 
plurality of counter values over the plurality of memory banks as a whole (column 5 lines 
20-24). 

As per claim 12, Coon discloses: 

The hardware counter of claim 10, wherein each memory bank has a separate 
instance of the index that indexes only those of the plurality of counters stored in the 
memory bank, each memory bank having associated therewith index generation 
hardware to generate the separate instance of the index for the memory bank (column 5 
lines 20-24). 

As per claim 13, Coon discloses: 
A method comprising: 

generating via hardware a value of an index based on one of a plurality of events 
(column 5 lines 20-24: signal combiners may define what criteria the counters respond 
to; column 1 lines 13-21: counters may increment or decrement, and may be 
implemented has hardware (hard-wiring) or software), a count value for an occurrence 
of which is to be incremented (column 5 line 65 - column 6 line 5); 

reading by the value of the index the counter value from a memory array indexed 
by the index (column 5 line 65 - column 6 line 5: counters may be decremented 
according to inputs); 
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incrementing via hardware the counter value (column 5 line 65 - column 6 line 5: 
counters may be decremented according to inputs; column 1 lines 13-21: counters may 
increment or decrement); and, 

writing the counter value as incremented back into the memory array (column 5 
line 65 - column 6 line 5: counters may be decremented according to inputs; column 1 
lines 13-21: counters may increment or decrement). 

As per claim 14, Coon discloses: 

The method of claim 13, wherein generating via hardware the value of the index 
comprises generating via hardware the value of the index based on the one of the 
plurality of events and one of a plurality of qualifiers to the events (column 6 lines 16-30: 
any Boolean logic combination of the inputs may be used as a qualifier). 

As per claim 15, Coon discloses: 

The method of claim 14, wherein generating via hardware the value of the index 
comprises generating the index as one of: 

a concatenation of a number of bits binarily representing the number of the 
plurality of events and a number of bits binarily representing the number of the plurality 
of qualifiers (column 6 lines 16-30: any Boolean logic combination of the inputs may be 
used as a qualifier); and, 

a number of bits binarily representing a number of possibly occurring event-and- 
qualifier combinations, such that each counter value corresponds to a different one of 
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the possibly occurring event-and-qualifier combinations (column 7 lines 58-62: there are 
enough Boolean logic combinations available that a unique set of operations may be 
used for each of the counters with several combinations left over). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 16, 17, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Coon (United States Patent 6,356,615) in view of Intel ("Intel News 

Release" (c) 1995, Intel Corporation). 

As per claim 16, Coon discloses: 

a processor and a performance counter operatively coupled to the processor to 
count occurrences of events (column 5 line 65- column 6 line 5), 

the performance counter having a lesser number of hardware incrementers than 
a number of the events of which the performance counter counts the occurrences 
(column 5 lines 29-30, 54-67, column 7 lines 46-53: Each counter may monitor a 
number of different events). 
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Coon does not disclose: 

A system comprising a plurality of nodes, each node having a processor and a 
performance counter. 

Intel discloses that the P6 (AKA Pentium Pro) line of processors is capable of 
being implemented in a multiprocessor environment (page 2, section titled "Additional 
Features"). Intel discloses that this environment enables the processor to work with 
more reliability and efficiency. Coon discloses that his invention can be run on the 
Pentium Pro line of processors (column 1 lines 30-36), and that the object is to analyze 
performance and reliability (column 1 lines 5-10). Coon also discloses that the counter 
may use registers on the processor (column 1 lines 30-36), so each processor may 
contain its own counter. Coon's system could be used in the multiprocessor 
environment as disclosed by Intel to take advantage of the increased reliability and 
performance of the Pentium Pro line of processors. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate multiple 
processors into the event counter of Coon, increasing reliability and performance. 

As per claim 17, Coon discloses: 

The system of claim 16, wherein the performance counter counts occurrences of 
combinations of events and qualifiers, the performance counter having a lesser number 
of the hardware incrementers than a number of the combinations of the events and the 
qualifiers of which the performance counter counts the occurrences (column 5 lines 29- 
30, 54-67, column 7 lines 46-53: Each counter may monitor a number of different 
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events, as well as Boolean logic combinations of events). 

As per claim 19, Coon discloses: 
The system of claim 16, wherein 

the performance counter comprises a plurality of memory banks and a plurality of 
hardware incrementers corresponding to the memory banks (column 5 line 65- column 
6 line 5), 

each memory bank storing counter values for counting the occurrences of some 
of the events (column 5 line 65- column 6 line 5), 

each hardware incrementer incrementing the counter values of the memory bank 
to which the hardware incrementer corresponds in response to the occurrences of the 
some of the events to which the counter values of the hardware incrementer correspond 
(column 5 line 65- column 6 line 5). 

As per claim 20, Coon fails to disclose: 

The system of claim 16, wherein each node further comprises memory that is 
local to the processor of the node and remote to the processor of every other of the 
nodes. 

Intel discloses that the P6 (AKA Pentium Pro) line of processors is capable of 
being implemented in a multiprocessor environment (page 2, section titled "Additional 
Features"). Intel discloses that this environment enables the processor to work with 
more reliability and efficiency. Coon discloses that his invention can be run on the 
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Pentium Pro line of processors (column 1 lines 30-36), and that the object is to analyze 
performance and reliability (column 1 lines 5-10). Coon also discloses that the counter 
may use registers on the processor (column 1 lines 30-36), so each counter's memory 
would be local to the processor and remote to every other processor in the system. 
Coon's system could be used in the multiprocessor environment as disclosed by Intel to 
take advantage of the increased reliability and performance of the Pentium Pro line of 
processors. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of invention to incorporate multiple processors into the event counter of Coon, 
increasing reliability and performance. 

Allowable Subject Matter 

Claim 18 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claim 18 states: 

The system of claim 16, wherein the performance counter comprises a memory 
array storing counter values for counting the occurrences of the events, and a single 
hardware incrementer to increment the counter values of the memory array in response 
to the occurrences of the events to which the counter values correspond. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matt Urick whose telephone number is (571) 272-0805. 
The examiner can normally be reached on 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





